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(57) [JS»] 

'>ft < fe -> U 3 i: S-T S c 

W^lflitf 0 . 0 2 /x in— 20/1 mfOrjiffi^fll^T'&o 
T, fro, R«#affifc:^U3>©lfcSiJ:»)feS5IKjfiT 
fcS^HcOfflMJS^O. 0 1jim~5 0/imfflg?Tt 
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HSffitfO. 0 2 |im-2 0 /im0)Wfi5¥J£ffl2T*&o 

T\ fro, iS«»'>^>^J;0 feSEH^T 
SS%flO»)JiiJM*0. 0 1 fim— 5 0 jimOWSTfj 
LT ft £ C £ £:Ep& § > U n I±tfffl5* 
*7X;l/7# 0 

a«E35*7X;l/^*rt«(l*ifiifc:43t^T. 5**7XW 

tfSffifrO. 0 2/im~2 0/imOS«f«^o 
T. fro. RrtfflUSffifrSJP* 1 mmttfi^ilian: 

5~9 o v"J a*a?*^tr»*W LTftScfc 

*W« m^'J3> HWiAM I ±WTJ IJS3S* 7 X;l/7 

as53£3tf7X;I/*v#rtffl!l*ifliU:«5t^T, 5^f7X;V 
frG&£ff£0. 0 1fim-5 0/im(OSIi*SU 

4 ] mJtSJSSK^ U *Bfr, 1 2 0 0-16 

5 oTCOftiiififcifi^-rsc: hlc£35**7X<Dtii^ 

T JBfiK L T a S fe O T fc S BI*3S 3 ia«£> > U n >JMS 
S3 I ±&f fij 5**7 X ;l/ 7 <K 0 

ME»Mi©*SBJfia#, 0. o o 5 /x 

m~ 1 /i mT?*S,?il5R3Ji 1 . 3 Xtt 4 U n > 

¥tta?l±tfffl53S*7X;l/'V# 0 
/OWi^*©fk^»fc* w±*-* vt&s&Wcjm i , 3 

Xtt 4 lc,£«*V>y 3>Mi* I l i l , „Vj|±tfJjI5**7X;l/^ 

4 fc:|e«<0S/y 3>#HSS?Utfffl53S*7X;l/^3Po 

aS53S5ff7X;l/y#rt«Haiftitii*5V>T. ,155**7 X 
2 0 /x m— 5 mmiOSlltfeSSi/ 

5**7X;l/7# Q 

[»*B9 3 Wflae»Ks/y*Ji*^ 5**7X;b7 
sKrtffl^ffifr^ff* 1 mmttrt<D$ifi«fc5-9 0{* 

2 o o~i 6 5 0 , C©aiifCk:«f*-rsci:fc:<tS535* 
[,1fi3RJH 1 0] iW.ES/ y *fi^fr. ttAtflS' 'J 

76581*^ 9 £«<OS/ y 3 >#*SH3 l±tf ffl5**7 



x;U7^o 

CM^Rl 1] IMES/y *yxh/*5-Yh 

it : FT«« ( B«3n9,Eiiiitos/y ^vWiW.'jutfjiis* 

[li^JSi 2] fuie5**7X;l/^#^S«Sffifr 

0. 0 2 fim—2 0 /imCDSta¥±^ffl^T$>^Ii^3 
- l l O^-Tftfr l 5ifc:,tE«OS/y a>mttitfi'jM±WIJ 
5**7X;l/7^ 0 

M*ffll3] HufE5**7X§tt^ffiffl£fr. s 
10 6tT,EDD«S*»iii'raJa*fll* (Rmax) > U>h 
ffi£ (Rmi n) TfeSW*JSK 2 Xti 1 2 ICEKO 
S/iJ 3>**gag|±tfffl53S«T7X;l/*y#o Rma x/ 
Rmi n ^ 1 0 

[0 0 01] 

)iJt^5**7X;l/7^tc|H*r^ 0 
[0 0 0 2] 

20 m*<Dmtn fit*. ->yn>#isa<Di!iifijct±. 

^CZSt nf tf ti5 HUHiUi'j l±tf ^*£frE < IJBttfc 

T'ip^rSHi^^ c^jsumrt^s/y a>^a*gs<oa 

<D?l#±Hr*«<:i±. 535*9 X;I/*y#WHR«fc«ffl 

sntt^o 5**7X^ti->y* (s i 
oz) *7x^»ft/«T*feSo ^MiWi^y n >*xnfc 

6S*7X;l/7*li'>'J 3^HuS (Wi 4 l 4°C) W 

30 iciBifflDS^n, *>y=i>iB«tc:Hi*nsfci6, 5 
**7 x/by rtftiSBSJBin i±« * £ b^" ^> c * <d 

W7XiI^I4^Wci:) (310^**7 x 

*««fk-r*ci:jcj:oafiftr*cifc) fr^c s/y 
c:o^wi»t»!»LTs/y3>iiiatffii9i&sn^ 

*^5IS*7XO^Mb*<WJffiLT^ak:«tS5**7X 
40 ;b*y#®1$tt3&ffc*ffl<o cofcft. 5**7X;l/7,t> 

Tv^fr. ^«55S»* 0 fe«Jft*<in!v^j*53S»fcJU 

[0 0 0 3] co5^7X;l/7^li->U a 



(3) 
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. ^ 5t« i/ U a L T > U a > WiiVt'J I ± 

<&£ 0 5**-5X<0WiWifl!<D^«JiiBf{±, ^-TLfe- 

xtiiotioA^ fcWifli<fc*>feys<, jiB*nu^U3>m}s 

bbz i^-r < . mm Lmii^'ja 

^cto una, ift*ru^«fca^«^o«fc^a«iaw/f 

[0 0 0 4] C5Lft5K*^XO»»«4ISa{tkV^ 

■9 na wsrr * re & , ^^7x*«ohis^7;1/ 

fetf* *flJH¥3 - 2 0 8 8 8 0 IJ^HL «fl»FF8 - 1 3 
3 7 19 *§4>$B. # P*W 5-3 0 1 7 3 1 fT? 

46, «#WfcfcMSafl:tf£i;. ^-^*Sp B B fbk?Sft?^ 
J; £ E3S#9 X rtMSflBOJEtUiJtttt A^o fee 
[ooos] -tfRttfc, ttWWkiBJS^^x^rWttffc 
t5#>L^85o B3S#9Xt£, ^UXh^-fh, * 

*— *y, h ufv^r h&Ho£«fcsi£affi£ffi!S-rSo 

xfiffijs (ft i 2 o o°o frfisw±o»ia*i:-rak. & 

msMi 7 1 o°o ^kjgaftrso *ssof£gii 
itttitti 6 5 o°cT^*k&£#, ^actfeiTfe 

0 . i««aWzk*MJEE*<iS^t£ HSEt ^ k £ tit 
[nooel^i oieaftffitt, H3W9x;l/'y#*ffl 



X«Ba«F«c*v^TB»BJS»fc:»fbr;l/S-^A**|g 
iVifbffilMk LTiU^»[»-rs*i£A^ WIJH¥ 5-248 

«Wi***k:liB*ra*'iS L, ;l/-y #£{*#ttAMb*S s 

^**^s{bLte»fc:sa?$ai-rsk 2 7 o o ctt3fi-e/3 

10 — £MJ Xh^7^ hfr £> a-^'JX h/V^ h^fgflg 
(/3-aSEJg) -r5^c*ffl^<WnTLS5o^}»iSU: 
^Wtffrfr^fco Sfc, ;l/*y#£fl*— S*Safb*-£3 

k is - a k fe a -5 ^a^ait± #9 x^s^ff 5 <o 

[0007] g2 0teafkfttt, 7;l/^U^IYt>S 
T 'J ±SfiftJW>r * >^**Wi{bfililfc»J k U MMi 
{bffiLffl#J*^trW*z:tto535»5XIHTttStrl>->F 
*v ^*IJfi*?B*-r S c t J: o T\ ingfrr SIBlc^y 

20 *rt«gffio5^^xjt*rtwojaa{b{E3iJB^€>»a 

■VifbS-tiS&iL ktf. VfllW 1 1- 1 9 9 3 7 0 

[ooos] S3©iaafbiit±, 5H*vx;i/^#*iB 

^*,ViiMb(tea!i»J*^it-SfeOTfeSo E3?^7X;I/7 

- 2 9 3 2 i;a«atfWiJH¥ 9-1 10 5 9 0 1 jiifrc 

^ «:»«at"eii5K»9 X«ffi^O^»*tiS < ^ft?"T 
^*S/U =3>*»iSA/iO«l*-b^ h"T*B*fc:t»t4iiiatf*j(i 

[0009] w±oj:oaffit)iii**^*T^fjt>nT 

5<b^M^S^E3S^X;l/^**^46€>nTV^Sc 
torc^tcJi, 5^f7X;l/7^«St05I^7 
XO*WAfl!<0^k*Ji**nW^»JW^^ c ktc J; 

[0 0 10] 

i)7X;l/ *y # ^ » S ±E« B8K^* »j* IT, E3S* 
9X;l/^#rt«affiT»53E»9XO|ga*B*S^HITia 
50 -tc^fiK^^ M^II'd^^jij^B^^H^^^X;!/^^ 
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ck* a wk-rso 

[0 0 1 1 ] 

ffi*fi*-&ta-£3 c: k T*Safta*#ffl*Wk:ifiS3: t) . 
53S#^XO^ViA«IO«^rit«lff*-«L< ±tJ3 (1 k"C 

■tf^kttlc. ElS^x^/P^ftlcfcSigq*! 

Matfti«fcViiMtS^Tfeli , i,U«Mi^$* 1 mmJ^T^WlM 
[0 0 12]EP^ (1) '>ft<kfc2/U 

3>iffi8kSrrs c k ktt*E1S;tf5X;Uy#rtWJSifii 

fcl&^T, 5H^XSS^ffi^0. 02/im-20|i 
m^gi¥Sffl?tfeot, fro, KSSSffili:^^ 
>©«^«fc9fcift^^ 0 l /i 

m-5 0 /im^^tSbt^SC^^St^tSv'U 
^ >¥tt»3 l±tf ffl538«T9 ( 2 ) < 

fro. KAfl'JSffi 

fr*E>JP2 1 mmWrtOftHfllttk: 5 — 9 0{*8l%O>"J 

ni«AWI±frfJUe**9X;i/*y#, (3) kfc 
i/U nviijfckjg-rs c ht^^5M7X^7^rti 

B*jS<fc?) feA'MjS^fcSWriJb^asi^o. oi|tm 

£20 /i m - 5 mm«I^'J LT^:^ C 

( 4 ) ijfJiEWiVift^ »J *JH*\ 1 2 0 0-1 65 

JBritLTftSfeeOTfeS (3) IE«0->U 3 V^SS?! 
±WUE3£*5X;l/*y#, ( 5 ) riQ£«IH/HOMAAe 
Stf* 0 . 0 0 5|i m~ 1 \i mT^§ ( 1 ) , ( 3 ) X 
ti (4) tcE«c^^U3>**S 0 s B ^l±^fflE^^^X;l/ 
(6) Itexiioe^ ^^kKKSfttf 
/Xl±'#M(D<t&ffi&ZWZr 2 CD , 

(3) x« (4) knawos/uavwsagutffflE* 

*7X/l/y*. (7) WIS*BIJ»OJH«^, 



(3) x«i (4) fcHE«<os/yn>#*sa?i±frfffleK 

#^X;l/*y#. (8) '>ft< kfc^UnvHaifcSj-r 

3S#vX;b'y#rtfl!l*ffifr£ 2 0 fim-5mmOS<tf 

usan u * )■ t? * * c k * w« k -r a u 3 >4Mea 

5 1 ± tf m 531 39 ^ X ;1/ y ( 9 ) M f 2J£ US 5/ U * 
IWSLfcK, 1 2 0 0- 1 6 5 0°C<D&mcUt$ 

10 -r a c k ct a ^ x oti isasTjeric it^^t^ 
Tfes (8) kiEWos/u^vmiga^^tffflsjs*^ 

X;l/^^\ (10) mM^VM^hK ISHH^U/j 

#^X/l/*y#. (li) iVi.iB^'J^e^^. ^UXh 
^7^hli7T^5 (9) fcE«os/y3>#«gfl?i± 
tffflE35*7X;V7^ (12) itufffi^^x^y 

#©|5j*fSlfiitf 0 . 0 2 /x m~ 2 0/i mOJ¥tB¥l^*IIS 
TfcS (3) ~ (1 1) Ol/^-rn^l-OtClEJS^^Un 
>*»S»?l±tf«53£«r^X;l/y#. (l 3) aulas 

SJifcfcfllS (Rmax) , M/hfll2 (Rmi n) T'fc* 

OK (2) Xtt (l 2) U:iE*O^U3>*ISft?l 
±&fffl53S:tf^X;l'*y*\ Rmax/Rmin^lOf 

[0 0 13] 

[0 0 14] ^U3>#*SS*S«fM?l#±frfS^tt, 

$^7x^w»^iiaTt, 53£#^xaai£> 

^*SK&. B4SSkoWM"Cfic0^i"U^ 
[0 0 15] 53S;tf^X£>*SatBli* 55^7XSffit 
«j£ttfc:««S*u *©»«B«£fiKklsajafifc#«' 
m^L^^t^ ESStf^XSifitoa&O 

a-rso fit, ^a-*®ttfi8^oE3S^x^'>u3> 
*<o«, aat^H^jtWLTricg-rsckA^&A^a 

o/Co f LT, 5$^7XffltMLf;E$f7XO 
WiWifl !«SI^*iHiMB* »U ^ K i: Tz± # 5 L , h a— * I 

jScoeis *9 x t *s a f&&&m. it -fe-e&zct ^ w 

0j!Lfc o EH*^XO|ga*B<OfiKftJcJ:Otea*H 
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[0 0 16] i <D»Wtt, EJStf^ 

£«4&Ti«ffijafc:JBj«T#Sa fit, 53S#^X<7)Jg 

E3S:tf9X©*,Wi«l^/S]^ 
# js-i<:jp < , s^rateffi Ltt»^j3 

#^X;l/*y#SifiiO^I^ 

[0017] Jt, ±iEO;i/*y#«fi!JSffiofflffifkoi/^ 

Ttt, fliaifii©C3i0j^Wffi¥J^fll^O. 0 2-2 0. 0 

[0018] mfi¥^ffl^(i, r a hat^n, sai 
«»woaiflifii**a-r^^^-*-4:LTa6nTv^ 

5o ^o^Rfecktfa^c-ov^Tti. J I S B-0 6 
0 1 KI¥L<fE**M5*o aR««Ttt, ISO 46 
8, ISO 3 2 7 4. ISO 4 2 8 7. ISO 4 
2 8 8B:WElTi^o Rati, fllSffittfr&^O 5 ? 



3t u-if-^fcijca^faitttt*, ^w>ks©s 

[0 0 19] se*OE3S«F^x;l/*y#«rt«Sffif±. » 

ffi¥^ffl? (Ra) ^ 0. 0 0 2 — 0. 0 1/imlfi 
0. 0 2 /imi:0/jN^l^^^ffim<am^^a<, 2 

;i/*y#rt«aBo^-a»«*gi*fi£:-ro 
[0020] fflffi^ffl^ii, ra— ;l/*y#p«gT*#<fflft< 

T\ ra— ;U*y#rtT^JQ— ft53S*vX0)j|SS*BJBjac<o 

-?2>kiMti<Dtk (Rmax/Rmin) ii, 1 OfcTFT 

ii*o»»»u»*Lftttaffl^«KLW<a*ft46, 
[0021] BliftUi^y^rtoJS-tcfc'h'iMk^-^ 

ffio ;b ^y # flortlgffi<kDfi<S50^ jggp ft f Jl ft 
30 ffitifflffifctscfctf^ITSSo S3S#-7X;l/*y#o 

aflikiiHO*fli-r4a5Sfcft<. *»»ciipx<w#ira 

[0 0 2 2] co«t5a->Ua>¥llSa5l±tfffl53S*r 
^ x ;b ^y <K i± , 531 * ^ x <fc t) g i fiifiiija © ifi v s 
ti»fi*K53l*^x;l/*y#rtfflJ*ffitc-SojS*37?S 
ftt^^rT, ;l/^5prtffl!l*iHii:03ia*'Olt5C fcT?«ifi"Z? 

{5oi:hT\ ;b7>t^Ra^0. 0 2-2 0 /imOfllifti 
40 tfS6ti*o fcSWi* WtBT^fflStfO. 0 1-40 

;l/y*rtt?OW«¥ftfi*OHf S^lftf Rma x/Rrn 

st>arv^o E35«r9xkfk*jaffi^*»«*"P. 

so *fi|)|JLr^iflik:Hiaj&ofrtTfeJ;v^ 
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[0 0 2 3] E3S^Xcfc0affiBE*^SS0^»»i:LT 

iffiE©#XfcfcfcteBK#ttW\ aifiitcHOSWtS^ffi 
[0 0 2 4] cn6<o;i/ % y3prtifti*o&fii*«i<-rs^ffi 

T\ XtSSISttS S « * ^-»3^5* # v X;I/ y # ft 

sa&w* 'J- a a o ^ 5 e learr * «msw fe & o ff J a. tf . 

ti, 53S#^Xfcffc3*KJEU »*PSfctt«ft-rsi8« 

aa,EMH»n*^s^ ft^wsj:tf««wffjij*flwij 

[0 0 2 5] fflDBfkLfc;l/y5p<0«^ffit)Bric-r 

*i/^i:SajfiAV*nsoT, MAAteStiO. 0 0 5-1 /* 
[0 0 2 6] £JM£)JP^t£. 0. 01/im-50/imt 

+»fta**»«-ra 0 jpa«b<o. 0 1 itmiost^ 
^ N 5 0 pm&MKtzm&imzktf&fu'tztmc, & 



10 

T«»tt*W«L«<ft3cfc^5, 5 0/xmUT^ 
[0 0 2 7] ^J^^SIl^LT, attWfcli. 

* ^ ^ K*atf /xttaiisoft&watf /x 

10 E3l;tfvXi:o«fTttJcfc«tu ifSftlt?o 

OMI^ 1 ii%WTTfe^UI^ai Li/\ 

*l l&to 6 a S jSIMT-fe o T fc . ctib O AIH«»S«Urt 

HSaftL J ?-r<, IfcS#2 0 0 0°CU±tisV 3 >^S4 
(Si 4 1 4°C) &*>l±2>tirtc£i<, ^L^o Ctl 

20 ^xUc&t^T, TiN, T i 2 Ns T i 3 N4 fcOofdB 

Oti^o left* TiNfe, SX28at 6 0 a t 

K*at5S*Offc&«ltt. 7 0 0-8 0 0tffit\ St 
*kSJELT-^*>0)flWt% CM* if T i 0 2 ^T i zO 

^^vXO*Sp H pfflo^^^^^?J!]^^+^^l^ 

[0028] coioft^u^^miss^i^ifrffflEii 

30 j}7X/I/7#fc 0. Ol-5O/im^ H B 0 l^i^P 
VD (Physical Vapor Deposit 

i on) ffi7ffc:*0;l/y#rt«aiflih:}B«-r«<ik"e» 
i^iit^T'tSo ^fnfeSMasii, 5oo°ci-x 

40 &*/\, SUtf^Xtt, 1 0 0 0°CW±^fSt*t4W 

0. 02-0. 2fim8ST, i^fl 
M mO^fil^tf^^tC 5-50 »^fflWtfc^o 
[0 0 2 9] (StfiMfil*. ^Tt\ ^-^V*'.^ If— 

so x^^*U>yti, ^^>{bb/cT;l/3>^o^x^> 



(7) 



WMJfl 2001-1 14 5 90 



11 

£.^_y\ y McRSWU cl^^-y^y h^Gfcfc^m^ 
ft£ Q -Tty^b-f^^^U ^Xv^tVlb^ 

«/\ Ifi^SS 3 0 0 °CT\ filRJE* 0 . 0 5 P a 7?fig 
§tLfcl¥2 1 /im<0^{k^#>Oj£MT*li, «S3K*M$J 

o. 0i/imO«ifii:ft5o cio«fc^tBWi:-rsfi 

[oo3o] pvD*cj;*)*ai"rsas»tt. ^-fbt, 

^ <!?<DBH p fflS^iST* & g 3 >h»?fi fifth L tfltfW 

c«sp»s-t?»ifrs4esst±*u\ s/gavstt 

WHW^T'VX^L, ±12 P VDSI^M 
[0 0 3 1 ] gijoffiMkLT. £;U->*> 

±o^*o*ft»*^#-r*»j*oftiii-efeai>o hp 
mm j&zf c n & ©ai&MMkuwc t . ±i« l fc&iHWi 

JSSkLTti. 5 0 /imttTTfttitffi<. cfcDfflfr^ 

5 0 /i mtf<Dlie-ei±. ftlK3^6K*LW<a»), 
> U 3 >JjM£JIS I ±*f C fc #ft 3 fc 

7!fflTfe5o Sfc, ttfk«lfi?fc^«T;l/a*^K^ 

o . oi~ioo fftcDlttfkftitt^-pftS d ktf^i; L 
V\, ^OSfSlXti. 0. l-5 0«?SSo 0. 0 1 

MZtvf. i 0 0fftlflTJ±;l/*v#rtiftik:ftK»«tfHII 
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[0 0 3 2] #1*:, *RIB©a*ttft»2 0HI»li, e 

.■srtffligiflioaw«H«fc ^> u # l r a * 55? 

*r^x;i/^3pTfeSo 

[0033] E3S*vX;l/y*<ortffl!lSffi(Offlffi{k^H 

[0034] clT\ jb 1 JEBJ^isttsE^^xkyi 
a * fidtft^ a * tea**) £®i fc u , gij kffliitti 

t ;b v # T t ii^ ;!/ ^ # t t flfi-r c <k T # 3 
5fllifiHk;l/^^UcWf»TiL^^o^ fil-?05?S*9X 

Bf ofBJSSii^-r c k a 0 , ^37 x^*Sp H B {k^*Sm h 
LTV-MiitmSo 53£^X;l/^#rtfliaaiftit«: 

is g fcaWiWin^ u u 
»^xottaffloa^BK«ffi*iBi«WfciQ— ^b^feffi 
20 53l*-7XO«affl}b^)S«Fra-p;l/^ 
#Sifli*«H/^ < "T J; 5 ^ L. M0JlitJf€)il Lt^> g a 
vBi«^oSll^x;l/^#affiO*»a*«*v^^ 

[0035] ± l Ei'Vi3<DlkH{Amk¥l*. ;l/*v#©rtM 

Ht?a>s/g*^isaKfi : Fo*a[t±. 5-9o%w 

■3b^Offl«H«^ricfc:«a-rntf J;v^c«)-t*ftSo 

rtfflllSlftiA^WS 1 mmWrtOSJrtSrWSW.WifkS 

-t±n^\ ^n^o fe«i/^»«icfeJSSfkWJt/u"Pv^. 
[0 0 3 e] ^g*o«Aftfttt?ira«:#MftntiiT«i»* 

{*fi5^{k^rf#^o ^*-*yft±. 5 7 0°CTf 
il, FUfVv^hH 1 6 0°Ch 1 0 6°CT\ Sffi 

fe, ittasikfias^ftt), 2oot-3oottcf« 

so 7%©#%l«fkfc:«fcoTkWi^^^^^*^ 
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S/WctscttftfSo 5/U*ojBSKtl?ei. A^y 
Mjiil^s o-5 4 s i OzOfb^MaMHflcfc: 

it5 0 cn^^tLT, mmttmtfs oii%*»o 
ethics i 02«{t¥«iifi*«to*ii6*^>at^feaD 

0*£q^WK?0&*K&&, 0. SmmWFTfeSCi: 

[0 0 3 8] ii(OJ:5ai/U=3>#j|Sa?l±frfffl53l;l/ 
*.y#ti\ ->y t/^Minn-Tt^idT^^iy H«r^ty 
ffi i: ofc!£r?il£:53l*5 x;l^y *<D'>& <fcts/U3y 

iBSftfcS-rsrtffijiiafljL, cn^»Mi, ->y 

sP<o / >a< hfe->u 3>itificii$ti,rts^8 o o — i 
7 0 0 o c^a#au rtaffi*»«S"ti:-r«c{l:S-&fttt« 

531 *5 X <F ft ifif «!463i* Wfl 2 Jl h T* 

[0 0 3 9] tS7/I/3^>F^oT'>'J^^7X^ 

A<fes 0 i o o o*taja<os»ffl ! S"tf*'7x*^^jS"rs 

«SC*PT 1 3 0 0°C 1 0B*B«yfi«K Sfi?L»ft0. 



14 

c:ftfc5/y*«ISIMtt^*S&U 535* 
7X;l/y*^rtISffitaffif5 0 vOKDttJSKi, 2 c 

p~2 o c paje^»flJL j f»-r<— ^oMjp^f#e>nT 
i o~5 o«M%^as<fc-5^s^-r*co^3ia-e» 

10 S^^teOiOifcLfcyjl/fc L/ctt. l 0 0 °C- l 5 0 
TCSftTl 0-6 0»W^ci:ia«l^I^ 
H3\ ?P»t5 0 0 °C- 7 0 0 'COlSa-p 6 0 1 2 0 

^^nr^^> y ^^fcWiirtt^^^trws o . o 1 — 1 m 

It, 9 9. 9 9 OflSXBJft^O^U 

fill I JH* o s/ y 3 > a4?& 4: ffiM L fcJU&fc: . «fc 0 ffi^felftf 
«0>3ffiT?»ifiSnfc;l/^#{±, fi^fflW^rcfcietf 1 3 0 

[0 0 4 0] o^>iJ **«a-rs^i£li, 531 

«7X;l/7*0'>ft < £ & f y n >i4ffi ^Jg-T £ rtffllS 
ifli*8 o 0-170 otidDiL, ,S;i/*y#rtfliiaifii* 
»m**'r»i:*fi:s-&fe««T?, s/y ^©isjMitt?* 

MftftfcarCtt. 1 7 0 0°C*§j£T&3#\ iVTLfclHI 

*}jfOo ttfls-sswu:* s/yAoMittfitt?©*** 
Sft**«*iEk:»i»s^«fcfe, s/y*ottajtia-T- 

fj-w^-ersWiWiri^ y o . 5 mm 

[0 0 4 1 ] *58BaoS3*5«fctfK4<D5gBB^« 
a, ±MLft 5^*5XO ,', ?, Pi frf "3 V > T kE^ S o 
[0 0 4 2] i/y 3>^*Sa^|#.htfS?gfi«^*5tt 

s5U*7 xo»saricsaaT*«, 531*5 xa< ^ y x 
50 <taa«»j«fijft*aa»^5S*5x;i/'y5R*, tuasB 
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[0 0 4 3] ffJ2.tf. ±a?L/cJ:-5^^U nxDi^J; 
# v x ;i/ *y # o «J a iftifc jgrit L fc fe o * , til W£ 

L 2 & c OftM O fflj fc: *SHS > U * /I * M -T £ 5 
[0 0 4 4] &£lW±£ft. WRfcf. ±j£Lft£?t<:E 

^^x^y^rtffjj^ 

[0045] 4*5. ^<D&o i^msMmfc «t o T*, L iiWi 
x;i/^y #mmm<n%m{tmm±>&-? l fe a a 

[0 0 4 6] 3: ft. cn5!B3fcJ:tfSMOfl£0Jfc« 

[0 0 4 7] *58BJ<D3«3*5cfctfl«4<058B]tc|»IL, ± 
$ L ft £ ^dci" S S5E*v X^HKif o/p 2* 

^Sl^ Ltii 5 mmOf^Tf ^Tfe§ 0 iSgKlcfco 
T. fcV,Mfc«FE3S;tf 5 S T*«&p-r £4J£- 

U^±*J(tLav^fc*^. *SSH«Off*t± 1 mmlXFT 

LT(i, 5 KiWift/H*"?* JBdt"r £ C £ lc £ Z> 

HWftajRA^f^TffSfcv^S^^Ci, Mittf 2 0 

StofrtTtta< £nJUTW-*TfcoTfe<fcl,\> 
[0 0 4 8] fcSIIKJlfc^jS^SjMLJi^ LTli, 

jaa&fi^ Lt^xfiffig^ 1200 t;w±. fro 

2 0 OtWTTftiu EK*^XOfc^WifkiKiX£^««>Tja 
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E^tfvXO&fb^a* (ESStf^xtrtlfctfc 

rrr^o f^sw«iit±ffiipttf. 1 6 5o°o cto^ST 

t£ 1 6 0 0— 1 7 0 0tTl^^45OT% C<Di&B$ 

t^ats^ssLt^ flEffl-r5E3S#vx©ttfb 

10 <, ^Stt#X«Mft*Tfe, AI^Tt, 7j<^«^>fj 

a jftffliajp « o t t * i ^ ssu <o m mmtF i*i -efr a it 
mipft-vftoni&ia^ ^\.vji±*moi&-fjWfiiu*9JM 

[0 0 4 9] 4*3, *5SWtefe^Te»fcLTffil^SE 
20 5S/f^x;l/^#*i. ^lcp&rr£k<DTl±£<, XJSE 
38»*KGB L ft fe ©T? fc * &«E«»* W» t L ft fe 

^feO^§^htT^^ 0 ^ft. 53S^7X;l/7 
[0 0 5 0] 

[HflfiffiJ] WFl^ *l ^^2^thtc. *KKO*JS 
(MRt/ik«tW*^-ro l£IIJLftE355tf^X7l/*v#tt, i/^ 
•T n fe ^8S35*&fr & L ft m Ptl 
30 S4 5 5mm (1 8 , ;l/*y*rtfl!l^ffiOMfi 

^ti, 0. 00 3 — 0. 0 0 7 /imRa^l6iOtOT 

[0 0 5 1] E35*^X;l/y#rtffll^ffiofflffi{tJ!ia 
ti. ^V-V^>K-<;bh-9->^-T^]SfiLfto ^ft> v^ 
"Ttlfe. Rma x/Rm in<il OOftff feMSiiiLTU^ 
ft 0 TiOzilCaAh 04(DEI5*^X;l/ , V3PF*3«^ 

>hg^LTlS?jSi:L, u«S/Kiftl, 120 

°c. 3 o #ira««f u ^bceoottM B*ira«&« L 

40 t\ ^lS^^ B s 0 g^^rff^Lfto 

[0 0 5 2] T i NStf T i COE3S*^X;l/^#rt«| 

Lfto ttfflwat/^tifefc'iiWifli-efet), MiWifttii/^-rn 

fe 0. 0 0 5 /xm~ 1 /i m^iBHT^ofto 
[0 0 5 3] M?«E^f 7X;l/7fflI^ffi 
'xOWfllJi. WTO^WTtT oft Q ^UXh/^-Yffi 
?c±x ±IEBH*^x;l/'y#* ioo/i m«Tlc!&# 

1 4 0 0^ 5«fH«J«L. ^tl^Lfct^ML 
so ft Q co»*<ox«iiiiSfffitc:cJ:«jW«fT?, *'JXh^7 
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xt±. rSMSft^ (1*) »K«*flj^fc 0 vOI/y;Mi 

* p/r^a^aftt?$ U 53S;tf ^ x ;l/ v # AO gffi £ «*6 
L/c 0 ttl 0#ira'+»i-effittU 1 2 0°CT3 

0»«SpLfCo 2^tin#ftjpT6 0 0°C, 6 0 5MJfcri£L 

[0 0 5 4] &MJ^*fliL^5l5«r^X;l/^#*7'«l 
^X;l/^4^£^9daLfc^3 0 X 3 0 X 1 0 rnm 3 £> 

lRli:t?»5i:LTffiOaorco »Kx«i§ilffbfc|g*, 

J§^£«\ ;l/*y#*7;i/=f>;*rx8W (*SlS«fciftlR« 
rSStihtic l o o P P b«T) Tf^]i:< l OBJMttJS 
U 'JI#|j8l^TntJi. l ;A!Vj|±*fto\ >'£T»fc:E3S#^X 
;l/*y#rt«H*IE©Kffi*^fiT«*IU ^'J3>lfi([fc 

[0 0 5 5] cn^^H^^^X/b^^tC^Vu'r^'J ^ 

«JB*T* c k fe a < flttSifcbfcS/'J nvilWiiViOjaiS 
fcMHffitfS 0 OmmTSS-Odf^ h*3l±tffc#, 
fee 1 IsIBO*lga?l±». 

T 2 HBWBO»te»g|±tf*tTt\ i&flHgPtf 5 0 0m 

IBflB l±li«i* 4 WBf L T**7 2-£fco 3 1± 

|n|R* 1. 6 (1+315X500: fiW3 
It) k^ftLfc 0 
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[0 0 5 6] S/UiJViMSBSgLttffcflL 531* 

# 1*3 WSffi© *'JXM7Yh lOffilli? £ J? 
**U£8Bbfeo &'JI±ffl£43^TiMI!K'j|#± 

(FT-IR) TSJ^LfcfcCL^ ^TO^ffi#iJkJ±$£ 
ffilfcfc^T. ttXffi&t* 8 . 5±0. 5xi0 17 M/c 
m 3 (J E I DAS*) ^IBHrt^ftO, *oK*«g 
til. 5xlO l5 I/cm 3 (JEIDAI*) WTT 
10 feofco 

[0 0 5 7] ttiWl 1 

< , s/ u n z^SlI^ I # ±tf £ c k a* Rlfl6T*fc o 7c 

*, i iVn , iT'JI^±lf £ c £tf T?#ft < ftofc 0 nWhUi'JI^Jf 
at ;i^y L c 3 . ;i^y aifii A^nx u > 

2>tk&lz?V XFA7Y hffltf^— t^LT^ 
20 fco ;I/7^1I^^'JXh^7^ h 5 %T 

&ofc 0 a*o;i/*y*Te±. JBH*J:tfiftiJStitf«^L 

[0 0 5 8] ttK»J2 

iifiS5^*^x;i/^y#t3flt!fnftMLfc^. Sififfllifltf 

0. 0 1 /Imk/J^^^ofcfc^t*g| 3 a ^t:{j£}l^m^(5k 

A, H ft < . ;l/*y # SffiottSi t± ii« ;l/ # k *M ft *^ 
fee ^Ofci6. JR4S(fl['j|±l'il»*M. 5i:Se*o;l/7Jp 

[ o o 5 9 ] %mm i 

aWE^/f^x^i/'y^ifefflffifkjaiiL, ^etT i n*s 

flfbffiJMI*»«Lfto ^^T i NlgSfkffiJUlii&fe 
*'.SU aifrio<fc5ft*«)l£8R*JJf%, ;l/^y#«ifiiu:|. f i| 

«To/: 0 ^ , ;^>14r«k^toLTt^^ i ;xhA^^ 
40 t^'JXW^ h CJt«ffJ DiOt 

K#Lfc 0 cnti, ffiffl<kjBaft^eftfbffi3MHB« 

*^X*, , i, , iMkta!ttWT*«SC h*SLT^S 0 
[0 0 6 0] USSCT 2 

b ft? ;i/ *y # SiBJciB* L T *s *) . L T fe Si 
"T^i:-9ftCkJi:ft<. ?$S 0 H ^>'Jn>i^gALT 
feS^fHJIfrscktift^ofco co;l/7^ffl^T, 
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tzt>\ zvxbs^Jhm&mmtfMn&K>$>fo<s fit 

fi<ftoM±Mtt*<2. OfcKPiLfco cnii, filiftiffcfflBI! 

[oo6i] 'jzmms 

a«53S#^X;I/*V#fc:T i CJ|g B ^kffliiJi*JBj£U 
-flStPI^T 1 5 0 0°C 1 Of^^lSSnlftLT^UXh^ 

<. Jig— ^"JXh^vY hJi*<^rit£nfccfc*»* 

fkfc»*m?fcS£k*;SLTV>3o 

[0 0 6 2] 

p 0 0 ttIl^ML, — 1 5 0 0°C 1 OBtPd^ 

^ffLfco ;i/^#rtaiftitt^ifliatoftL, 

* v v t> it m. e n&fr o fc Q c £o;i/^ i ±tprt tc 
An. ni* l ii , .iVji±*fTofc 0 tivxmmmctsifzz 

UXb^7>f bJi»W*tt9 8%ti±kift<, JS-fc* 
*#IrI± U tfSBfr ^ a> * XBSM-^aiJKA'fflWJ* 

n& 0 

[0 0 6 3] fctttflj 3 

a«5«;tf^x;l/\y#*fflffi{kfflilU ^6tcT i O2 

*fttMk^#+#T*±ft < , ^ u Xh;^ hWtfflWP 
o/ch^x.^>n^o S/Ura>lH^fc«ttLTi^3£MJX 

*K ;l/*y*©ifiiiSn*Jttff LTfct«ffi'JI±M»tfi. 3 
fca*o;i/»y3pfcip|ifWTK:aofefc#^&nSo ^n 40 

tt, JSSfkffiitOfca&fcttSBfi^^ 
[0 0 6 4] tkKM 4 

&«CiH)|]iP«MtPT 1 5 4 0°C 1 0B*|fBfcl/^T»tfailP«lffl 

a*%*w^*^fc*teisafkffi»*ffi»jcis;<a»). 



tc^snL/c^^^^uxh/^^ hit^77^^i: 
fco ¥«SS?l±*k:^U=3>18M[i:»»LT^S^UX 

S-fS£, 1 5 4 o°C^:i/^^fIijp^SSti^^o 
^«iP^B*|iU*Wtt"?#«hV^3pMtfcSo S 
fc, LLtli^UXh^ h/ltf 1 mmfcteSfrtciS 

tc ^ *#£t;fc#, T'fiSftn^Bg^siRS-rntf ^ u 

SCh*frfW-iPX.T*5<o 
[0 0 6 5] ^S&tfiJ 5 

MttBKfl^xji/y * k * *-*ytt^^vrfkftaBi«*« 

ricU 'JliitfWcAn. 1 3 8 o°c 1 0B*ira-T'«S*P^L 
T^iJXhA7^M^+MK»^^ 31*1* 
*#|gfl?l±*tT-3fto ^'JXh^MIWtiS 

2. 4£5fc#Lfcfc**.SftS 0 
[0 0 6 6] USStfiJ 6 

ioi';;? s 5S ^ ^ ^1 1 1 r i i < b 5aJ l i i l. ^ ^ o ^- — ^ *^ 
•?*g 0 B B fkffi3i^^^b, ^i±*prtT 1 3 s o°c 1 om 

H^«l*Pj»LT*yxhA^>f bJi*JB«S-&, 3IIt*k 
#>lltti\MI±*tf-3feo *'JXM7>f hM»«*tt9 

o%w±i:ss<. ^^'jxb;^ h^^ffM^n 

2. 7taiLftm5h«o *ffl0J5fc£fc«?- £ 

miftifk^iw^ *k 

[0 0 6 7] ^ffi^ij 7 

a»53S»^ x;l/^ sKlcffiiEfkttH L fcflfcfc: > U * #5 
Xft?fc l ii , ..Wk<tel(filM*}BifiL. 'JliiPrtT 1 3 8 o°C 1 
O^r^fSto^LT^UXh/^^hM^rJgfiE^^ 51 

*«c#*»ss? i±*fT^ /cc u ^ 7a v xfi^onaa* 
hti»^3. DicatnLrcfc^^snso 

[0 0 6 8] 
[*1] 
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mm 4 


*I6W5 


* It 01 6 


fflJt R a {/i a) 


0.1 


0.9 


<0. 01 


1.8 


<0. 01 


S.4 


W4 DO 1 u ^ / 

I ft* 


TiN 




TiC 


no 2 






<*m) 


0. 01 


60 


0.04 


0.1 


110 


110 




100 


75 


100 


100 


25 


25 


v ns mm 1 u 


2 


10 


0.1 


0.05 


20 


20 


j hi rv* v-aiji 








— 


31 hfc 3 




iWCt:) 






1470 


1470 


1380 


1380 








60 


860 






«»(%) 


70 


60 


>95 


>98 


80 


90 




50 


20 


20 


210 


20 


20 


9UBK 


2.2 


2.0 


36 


5.0 


2.4 


2.7 



[0 0 6 9] H2] 







tt<ft« 1 




JttMS 






17.5 


<0.01 
(ifiAi) 


0.01 


5.4 


17.5 




X 






no 2 


CaAl A 




4 






0.1 


0.01 




90 






100 


100 




10 






0.005 


60 












-«BP 


uecc} 


1380 






1500 


1540 










10 


2130 




>95 


5 


5 


20 


30 




30 


5 


5 


5 


1890 


3UHR 


3.9 


1.5 


1.5 


1.3 


0.7 



40 



[0 0 7 0] 



# ^ x;i/*y # i K> fe JiBSira©fiEJU into' 
^ i ±tf ffl B3S«r^ ^ # w a «t # £ o cma 
o , s/'j3 $a o a. < s^ras i±wr* ct* 

tfiM*SBfiT S«fct^xX»K Y / fflft JftJtt* J83M b 

fco 
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